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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a stable operation for the power voltage 
of a constant current drive circuit, without depending on on-voltage even 
if the power voltage of a circuit on an input terminal is low and 
on-voltage between the gate/source of an MOS transistor used in a constant 
current drive circuit is large. 



SOLUTION: In a constant current drive circuit converting signal voltage 
from an input terminal into current and supplying the current to a load 
through a current mirror circuit, voltage which is level-shifted by a first 
source follower 12 to which signal voltage from the input terminal 1 is 
transistor 13, which is connected in series to the first 
and which is diode- connected, is inputted to a second 
5 which drives the current mirror circuit. Signal voltage 
terminal 1 is converted into current, and the current is 



inputted and a 
source f o 1 1 ower 
source fo I lower 
from the input 



supplied to the load 11 through the current mirror circuit. 
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[0 0 5 9] ftii. ±3t (6) diJt^T. N*3J;t>'P^ 
EVGSN, VGSP£»L<ft*«fc"5K» @8§5£$: • 

<fe#fS^tfj:< < jE*ft»f££fT:S. 

[0 0 6 0] HOd^lC, NfecktfP^A-^MOS h 
7>yX^Oir'-h • y-XHO*>tEOS*t. \t> 
m=f- 1 ©SlIttTTfctttflEfiriMt^fTS. 

[0 0 6 1] lot, SttffilB«jlH]S&£<£l£-r5MOS 

[0 0 6 2] SfeA*«^ 1 fiiJOif ^a^oniK©^ 

I 1= (Vl+VGS 1 2— VG 
[0069] fiU V G S 5 . VGS7. VGS12IJ 
h7>yX^5, 7. 12 0y-h-V-XKO*>i 
J3E. V 1 «A77SS^ 1 ©fa R 6 tiffiJa 6 ©&tri 

[0 0 7 0] ±SC (7) T^T*^ I l#h7>S>** 

J&*. X-fy?fflh7>yX^9^LT. tffiftft&S 
1 0*<t^h^>i^X^8CDy-h • V — XFaltceii^ 
I 1= (V1+VGSP-2V 
[0 0 7 3] NMtfPf t*^MOS S7>yX^CD 



a*«srtt*Tt>. ±s (4) iz^kLrznmzfkffii ic 

[0 0 5 4] #5EH©-*ffiW©ftUB3&*Ktn»TBi0i 
T^o Bl K*Lfc*«9I©-IS!fi«ffl£«»e«ilIIK 

tCfct^T, Nfcitf P^-V^UMOS h7>yX^©y 
-h • V-^WO*>t£EVGS*#*VGSN, VG 
SPiL, Nft^MOS h-7>vX^l3l8LTli. 
*©*>*ffia<«£*SL<ft*«fc'5fc:. 0S§£!& • A* 
— >1MX«5«K:rrS£. ±SC (4) Mt. (5) 
£ft-5>. 
[0 0 5 5] 

/R6 - (5) 

73ft^^-Cfe*. 
[0 0 6 3] #B9i©-^lSHtt. MfftBAftH©!^ 

-h • v-xnu©3i->«EEtt. ja«»ttswr*. 

[0 0 6 4] L*>Lft7J<6. *^HJcD-*Sg^J©^««t 
RMIslttH:. ±S (5) ic^Lfc.fcSt. N4s«ttfP^- 

tMMOS h-7>->*x37<73y— h • y— xw©*>m 

&C«fc<5«»«:H£A,£SW-ft^. 
[0 0 6 5] *5BW©flS©^«S«t: , 3^TlftWr 

[0 0 6 6] H2lt ©*Jfi09O»fiE** 

8«bfch7>yX^ 1 2CQy-x£gjni 4^LT 
tB*ttl4C»*L, h7>^12©y-X«!:fi 

[0 0 6 7] **M(0*-C0*Jfi««)3e«i«eftI5lB^ 

h7>yX?7 0h'I/<>lSl 1^ 
(7) CDcfcSKfc*. 
[0 0 6 8] 

5-VGS 7) /R6 - (7) 

[0 0 7 1] Z.CT:\ *f&W<DM—\zmmm<DMffi,m 
Wi®98\Z&l*T* N*cktfP?-**;i/MOS h7>yX 

9<ntf— v • y-xp B io*>«EES&>«? VGSN, VG 
SPtU N^t^MOS h7>yX^t:MLTH 

~>1MX«£«5£-r*^ ±SC (7) tt, (8) 

[0 0 7 2] 
SN) /R6 •■* (8) 



(7) 
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*U>h57— lsIIS**jE*l!if^*ff5fc»JcfS. I 1> 
OT*%;i£A*e. (9) **Bfc0iLO&&&<*-5. 

[0 0 7 4] VGST<V 1 - (9) 

[0 0 7 5] H4C*Lfc««8KKft0(STtt. 0»J&* 

Tfi. St (7) rt^fcBJ 5 tc. y— h-v-x 

>ttJEVGs«A^j«Ti <Dmi£v lWTT^n 

[0 0 7 6] :c<t5C, *5£W<D'&-(DmM&M. B 
9<T>f— V • V — XP B 1©:t>®J£f;::£<ft#Lte^£:^ 

[0 0 7 7] H3tt. #f^©i& = ©£Jfcei|©*lldc«:* 
tHT»4. 03£#!$T££:. *$6i»©£ = nmffi&l 

8 07-X ttttWSSIT 3 £&tft U h7>vX^ 

«fflr«f*#« 1 0 SfiSttT *. 

[0 0 7 8] h7>vX^8©y-h£cfctfttffi{$}$^ 
ilO®««jai:li. X^f7ffflh5>yX^9ffl-a 
*1*U X-f v?-m hy/yXJ- 9 ©fifiiStCti. h5> 
5* X * 8 «h H — 1! © h 7 > y X * 7 © y- h *$ «fc 

3lCtt^1"^>o h 5 > X * 7 is «fc 8 tt* -f 3=JB h 
7>yX^ 9 ^LT*l/>h 5 ^-HSg^^-r-S. 
fife. 0 3!C^T^JT«, K7>f7i'7i ( ktf8HP 

[0 0 7 9] h7>> ! X^7CD7 , -hi3«J;t^KU'f > 
tt, h7>y*X^l 20FH'>l:SiL, h7>yX 
* 1 2©y*-httA*lSTliC&^U 7-XtttJftSB 
J F4 0|H»:ttttfii6«:gS«l5 , r*. K7>yX^ 
1 2(iNft^MOS hyyyX^TMtS. 

[0 0 8 0] A73iST 1 «t 0 h 7>-/X? 1 2 TA*« 
hy>yX^12©7-Xii«f4»r»1 

fijn6 SrSMlSmSt* I 2 Z\<»m.ffi.\ 2\f& 

S (10) T-^x.^.n-5o 
[0 0 8 1] 

12 = (V1-VGS12) /R6 -(10) 
[0082] {BL, VGS1 2tth-7>vX:$' 1 2©y 
- h • V— xra©:*>®JI. R 6 (Jjgjn6 ©J&nffi. V 
1 1 ©« ^«EET'*>^„ 

[0 0 8 3] fl£oT. ±SC (10) T*-r«fltt*«h^> 



iSXd? 7 (DPl/l >niMtLTMt\. h7yyX^7® 
y-h • y-XM«ffitLTftH:asi*ns. ffi»«l 
2KMW©*ta<8UniL. X<7ffflh7>yX3'9*5 
«5§tt?i©*|-&. '±iC (10) TSL;fc*»E**JEE£* 
Lfch7>^7©v'-h • V-X^*EE(iX-r>>^ 
fflh7>y*X^9^UT« «fftj$«ll Ofect^'h 
^yyX^Sffly-h&EiitS. 
[0 0 8 4] h7>->*^^7i3«t^h7>vX^8«* 
U>K5 7-ia»**ricLT^-6fc«>. IS (10) IC 

[0 0 8 5] act, fflfl*l : F2©fH»fi^fcJ:^T. X 

-f 7? ffl h 7 >y Xi' 9 AiMttiWS^, h7>yX 

h'5 7-@tttt**fr*. L**U X^7ffflh7yy 
7.^ 9^*i»at>c^©B$lc, hy>yX^7©y-h-y 
-XMKttSC (10) K*tj£T«*ffirt*5S3iU SIC. 
tMS§ll 0(Cfc|p|«ffi^EnSO$tlTU-5o ^o* 
s*sh7>yx^ 8 coy- M;:EPi)D£*l-S©T. £©y 

X-f -j/^JB hy>yX^ Q^aiWfttJBTfc. S (10) 

[0 0 8 6] H3tC*L/t*»WOlB = Ol8M«©^« 
«tK»l=I»*»ftJE«i:«if^tff5feJ6Ktt, -t5£ (10) 

.to. (i i) *«fc-ri«;««3a***. 

[0 0 8 7] VGS 1 2<V 1 -(11) 
[0 0 8 8] ±St (1 1) frSH -SC.- *56fl 
©SSH©3£J60IJ{::*5V>T«. HI2 d^LfcfjiaSg-©* 

ttOT^pitt. hyyyxi'i 2©y-h - y-xrao* 
>*jE«A73SSTi©«ffiv ikttj:<, flbreien 

tt. 04iC^Lfc[Hl!S©2m^S$tlT^So 
[0 0 8 9] MK*58WO*=©*lfi«K*S^Ttt. m 

[0090] *%w<DmE.<Dnffim<D7g.nmmwi 

X^> (TFT) T#lJ«Lfc*£. *^gc©'>&^7>. * 
*1EL^T (ffl*) ©,5*r*j&«±a*0. BHQ*#A<fc 

ii*©B7tff*©fa±sws 

[0 0 9 1] 

[»0i©34*] «±gaWLfcJ:5lC. J: Jltf, 

[0 0 9 2] 1 ©S»*f4. 5£®JIig»lH]8g£ 

Mf^MOS h7>yXi?oy-h • V — XM©*> 
«EE©£*i. A7j«| : f©*ffiJ:i3/hSttntf. SfeJfcKft 

T(4. AU>N57 — EIKSrKlll-r-Sy — X7*D"7t 



(8) 
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[0 0 9 3] Sfc. ^m<Dm2(D%m\t. N*5«fctfP 
[0 0 9 4] COM, *5£Wlz£tUZ, ^SEEffiiftlsl 
[0 0 9 5] Sfe*^sjw^3»?imtt. AASftt^ 

ft ^a^c7)ii]8so*j!i*ffi^is; < -r *&s#&nfc 
[0096] £rz*%w<nf&4(D%}mt. xti^mm 

mil 




[01] *fgBJ©?g-©^SE0iJ©0l®^l££^T0T;& 
-5 = 

[02] *%w<Dm=.<Dmi&M<D\E}&mi$.&^-tmT°$> 
[04] ft&nizmiMmmmftiDffitiLz^-tmT'&z,, 

1 
2 
3 

4 MiMj^ 

5 V-X7*D7h7/yX^ 

6 ffitn 

7, 8 h7>yX^ 
9 X'f7ffflh7>yX^ 
1 0 §i 
1 1 flffi 

12,13 h5>y^^ 
1 4 Jgfix 
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[03] 
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